Abstract-More and more attention has been paid to the sustainable supply chain management (SSCM) by scholars and practitioners since it concerns about both the social and environmental benefits of supply chain. Meanwhile, game analysis has proven to be an effective research method in SSCM research. This research reviews related domestic and foreign literature published in famous academic journals from 2001 to 2013 via applying content analysis method which is based on three analysis dimensions (performance objective, game element and coordination mechanism). By analyzing existing related papers on each dimension respectively, it is concluded that only few papers concerned about social benefit, demand uncertainty and information asymmetry. Considering these three dimensions synthetically, it can be summarized that a large proportion of researchers did not go deep enough into the study of complicated supply network and coordination in the field of SSCM based on the game theory. This review illustrates the current research situation and makes some suggestions for future further researches.
I. INTRODUCTION
With the development of economy and the society, environmental protection and social responsibility have been paid more attention. Meanwhile, supply chain management's focus has been transferred from economic issues to environmental and social issues. Reverse logistics was derived from traditional supply chain, because of internal and external reasons, such as regulations promulgated by the government, environmental issues, more attention paid to improving customer satisfaction, increasing product recalling rate and disposal rate. Afterwards, Manufacturing Research Association in Michigan State University first introduced the definition of green supply chain in 1996. Following, closed-loop supply chain management theory structure was developed based on the combination of reverse logistics and traditional supply chain. In the 21th century, the concept of sustainability has become relatively complete since it was first put forward by Brundtland Commission in 1987. Economic, environmental and social responsibilities are commonly recognized as Triple Bottom Line of organizational sustainability. The concept of sustainable supply chain management (SSCM) established based on it.
Seuring et al. [1] have defined SSCM as the management of material, information and capital flows as well as cooperation among companies along the supply chain while taking goals from all three dimensions of sustainable development, i.e., economic, environmental and social, into account which are derived from customer and stakeholder requirements. So far, some researchers have reviewed on the SSCM from different views. Seuring et al. [2] have reviewed related papers in different levels which can be divided into descriptive and analytical categories. Descriptive category includes time-independent distribution of literature from 1994 to 2004, major journals' degree of concern for the theme and research methods on the theme used in major journals. Analytical category includes the dimensions of coverage of sustainable development, the relationship between business goals and sustainable development goals. Then Seuring S [3] has analyzed 36 related papers from 1997 to 2010 and summarizes research on quantitative models for forward green or sustainable supply chains. He has discussed the research status from the side of performance objectives (mainly including social and environmental side), and research method (including modeling research and empirical research) comprehensively.
Game theory is a widely-used research method in the field of supply chain since it's an effective decision tool to solve interactive decision-making problems in supply chain. Among all the researches on the supply chain based on the game theory, Zhang et al. [4] have reviewed supply chain contract research during 2003 to 2011 from the side of research theme, problem dimensions and method type. The paper concludes that the game theory has become more and more popular in the supply chain coordination research; Li et al. [5] have analyzed papers in management filed whose theme is profit distribution in the supply chain, which published in 30 authoritative journals from 2000 to 2009. The paper analyzes the research status from the sides of five game factors and concludes that contracting is a common method to distribute profit and increase the entire supply chain profit.
Although the game theory has been applied comprehensively in supply chain management research, there are relatively less researches focusing on sustainable supply chain based on game analysis. Thus this paper focuses on this theme, sorts out related papers, concludes the research status and suggests future research.
II. THE METHOD FOR LITERATURE REVIEW
Content analysis is an effective research method to analyze papers objectively, systematically and quantitatively. For its objectivity and repeatability, it is applied in different research fields widely. Given past research achievements when using content analysis in literature review, this paper applies this method.
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A. Journal Selection For selecting the related papers, we have chosen 30 Chinese journals which are designated by the National Natural Science Foundation of China, 29 English management journals whose impact factor are higher than 1.3 and some journals in related research area whose impact factor is higher than 2. Thus 38 related Chinese papers and 17 English papers were identified by means of a structured key word research on major databases and publisher and publisher websites (CNKI database, Elsevier ScienceDirect, Wiley interscience, ISI Web of Knowledge, Springlink, et al.) The key words used for searching include "closed-loop supply chain", "green supply chain", "sustainable", "game theory". In order to keep the result reliable, all the papers were checked more than once. game element-supply chain structure
B. Analysis Items
Establishing analysis items and coding them are key processes in content analysis. Considering the purpose of this research is to explore more future research questions in game analysis of SSCM, the analysis items are established as performance objectives, game element and coordination mechanism (see Table 1 ).
1) Performance objectives
Performance objectives of SSCM often include economical, environmental and social objective. Economical objective is a traditional and basic objective of SSCM, which is connected closely with finance. Environmental objective is related to ecology protection and resource saving. Social objective reflects the relationship between the corporate and the society, which contributes to social harmony.
2) Game elements
In a game model, some game elements, such as players, game rules, parameter's type et al., determined the model's simulation ability and model's solvability. Players involved in supply chain game influence the complexity of supply chain. As we know, forecast cannot keep up with demand due to fierce competition and shorter product life span. Therefore it is more practical to consider demand character during game theory analysis. Game rule and controlling parameter reflect decision process and model's simulation ability respectively. Thus, four key game elements, demand character, supply chain structure which determined by the players involved in a considered supply chain, game rule and parameter's type, are applied for literature analysis.
3) Game coordination
It is indispensable for supply chain members to employ effective coordination mechanism to lessen or even avoid operational conflict from each other. In this way, though they do not have the same operational target completely, they have to work together to realize the whole goal of the sustainable supply chain even only considering their own benefits. Contract is one of the most common types of coordination mechanism. Many researches inclined to coordinate supply chain by adjusting price. But some other researchers proposed to integrate supply chain by adjusting other operational factors. Thus, all coordination mechanisms can be divided into two types, i.e. price contract coordination and non-price contract coordination. In some cases, one contract adjusts price and other factors simultaneously so as to solve the supply chain problem more effectively.
III. LITERATURE ANALYSIS

A. Performance Objectives Analysis 1) Economical objective
All the collected papers discussed the economical objective. Overall, papers which only take the economic dimension into consideration account for almost 70.91% of all the collected papers. In some other researches, closed-loop supply chain research is taken as the samples which require environmental objective. However, some papers mainly focus their research on product recovery value. Obviously, these researches consider little of environmental benefit and they can only be taken as samples which only consider economical objective.
2) Economical and environmental objectives
There are only 3 Chinese papers considering environmental objectives in all selected papers. Li et al. [6] analyze green production. Furthermore, supply chain efficiency and levels of effort of supplier and manufacturer are compared in two different market structures. Zhu et al. [7] considers green degree of product in a three-stage game theory analysis. Green degree of product is a metric closely relate to the environmental objective. Jin et al. [8] analyze the choice of green marketing strategy between two retailers and conclude that the more consumers prefer green products, the more retailers will choose green marketing strategy when the government offers the enough subsidy. Only in this situation will environmental benefit be better. Environmental benefit-oriented researches presented in English papers occur earlier than in Chinese papers. The number of related English papers is three times more than Chinese ones (see Table 2 ). 
3) Economical and social objectives
Few papers take social objective into account among all the related Chinese papers. While some Chinese papers are not included in our research since they are not related to the game theory, these papers have discussed corporation social responsibility in SSCM. Especially, several researchers take social objective as a special kind of environmental objective. Cruz et al. [9] [10] [11] 12] confuses the two kinds of performance objective and take the environmental objective into the corporate social responsibility objective. Nagurney et al. [13] discuss the promise of corporate social responsibility and the corporate that makes the promise will produce the better product for consumers aiming at the three types of performance objective simultaneously. This is the only paper to discuss the social objective among all selected papers. Table 2 provides the number of Chinese and English papers focusing on different performance objectives. There are 7 types of supply chain structure presented in Chinese and English papers (see table 1 ). By classifying all selected papers, it can be found that nearly half of the papers are discussing two-stage supply chain. A quarter of the papers consider outsourcers in the three-stage supply chain, and the effect of government on the three-stage SSCM is analyzed in 10.91% of related papers. Comparing Chinese papers and English papers, it can be concluded that Chinese researches more often stay in the chain structure of supply chain instead of network one. Otherwise, some articles discuss the situation that there are more than one player in one stage. For example, Yi and Zhang et al. [14, 15] analyze a supply chain which is made up of one manufacturer and several retainers; Han [16] consider one retainer and several manufacturers in turn. On the other hand, supply chain network structure is more complex in English papers in which Hsueh [12] discusses a complex three-stage model considering distributor. Table 3 describes the numbers of different kinds of supply chain structure presented in related Chinese and English papers. 
B. Game Elements Analysis 1) Supply chain structure
2) Demand character
Market demand character is often classified into three categories, namely price-sensitive, non-price-sensitive and random demand. As a result, 69.1% of the papers establish model based on price-sensitive demand (see table 4).
3) Game type
Nash equilibrium and Stackelberg equilibrium in non-cooperative game, cooperative game and Bayesian game are four common types of game analysis model in the supply chain management. Except for Bayesian game, other types of game model are all discussed in collected papers. Table 5 describes the game type in all papers. 
4) Modeling factor
After analyzing all the collected papers, we can find 18 modeling factors (see table 1 ). More than 5 papers discuss government regulation, decision-making authority, coordination mechanisms and channel conflict respectively. In the early development of supply chain, it is necessary to form governmental encouragement and supervision when coordination mechanisms are not complete. Decision-making authority and channel conflict are often mentioned when researching the complicated supply chain structure. Table 6 describes the usage of modeling factors in all the related papers. M1  M2  M3  M4  M5  M6  M7  7  3  1  1  1  1  6  M8  M9  M10  M11  M12  M13  M14  2  6  2  1  11  3  4  M15 M16 M17  M18  M19  1  1  1 
C. Coordination Mechanism Analysis
There are two types of relationship among game players of supply chain. One is competition, the other is cooperation. If players choose cooperation, they can coordinate the supply chain through contract or non-contract coordination. Table 7 describes the condition of coordination mechanism in all the collected papers. 
1) Non-contract coordination
Non-contract coordination is to cooperate through other methods instead of contract. Though Wang et al. [17, 18] discusses non-contract coordination and indicates that cooperation brings more benefit. Their research concludes that non-contract coordination is not stable and contract is necessary to regulate supply chain members' behavior. These two papers appeared in the early stage of SSCM on game theory. Afterwards, almost all the papers discussed contract coordination when talking about cooperation. However, Wei et al. [19] combine fuzzy theory and game theory so as to get the best price without the contract coordination.
2) Contract coordination
Contract coordination is to cooperate through contract. Price-contract and non-price-contract are two types of contract coordination. As table 7 has showed, quantity of price-contract papers (C2) are more than that of non-price-contract papers (C3). What's more, mixed coordination combining price and non-price factors (C5) are used in 4 papers.
3) Competition
The majority of papers only consider the relationship of competition among players. Ni et al. [20] introduces the corporate social responsibility promise into the research and finally forms a win-win result without contract. The rest papers focus on the profit effect of modeling factors, such as the comparison of different authority structure, recycle channel et al.
IV. SYNTHETIC ANALYSIS
Based on above discussion, as the three analysis items mentioned above are discussed synthetically, some meaningful conclusions could be made. A two dimension analysis is done in our research. One dimension is made up of performance objectives and supply chain structure, and the other one is coordination mechanism. Though there are not many papers focusing on environmental objective, these papers consider complicated supply chain network structure, cooperative game and non-pricing coordination. Furthermore, mixed coordination mechanism is used in one paper.
There are only one paper analyzes social objective of a two-stage supply chain which consist of one retainer and one manufacturer. It is still a long way to further study.
V. CONCLUSION
The paper provides a review of the statue of research on supply chain management based on game theory. The related 55 papers in the field are collected and analyzed which were published in main academic journals from 2001 to 2013. Content analysis method is used to categorize all collected papers based on three different analysis items (performance objective, game element and coordination mechanism). Based on above analysis, some conclusion can be made:
 Until now, most researches who study on supply chain coordination still only focus on economical objective of SSCM. Environmental benefit has been paid more and more attention. However, almost none papers about supply chain game coordination consider social benefit.  In the Chinese papers, all researches still stay in the chain structure analysis instead of network one. Among all the papers only considering economical objective, no papers research on three-stage supply chain structure including several retailers, several manufacturers and several distributors. Papers discussing environmental benefit analyze more complicated supply chain network structure. The only one paper analyzing social objective just only analyzes a two-stage supply chain.
 There are not paper that consider the random demand.
 There are not information asymmetry research in all the related papers  Though there have been many modeling factors that are considered in collected papers, some other factors which will enhance the game model's simulation ability can be included within future research, such as new regulations promulgated, industry standards, e-commerce effect and so on.
 The related papers analyze some types of contract such as profit-sharing contract, volume discounts contract and franchise fees contract. Some other contracts are also available, such as number-flexible contract, price subsidy contract and mixed contract.
Based on the above analysis, some suggestions can be proposed for future research:
 Scholars need to balance economic benefit, environmental benefit and social benefit rather than focus on the economic benefit and ignore the others. It is a challenge to specify the social objective into research model.
 Scholars should analyze more complicated supply network so as to keep pace with supply chain development in reality. It may be more valuable to increase the quantity of stage in the supply chain and plus players in every stage.
 Random demand and information asymmetry are common conditions in the complicated supply chain. Thus researchers need to take them into consideration in the future research.
 Cost and profit sharing contract is used frequently in the current research. While every contract has its special benefit, it may make a difference and better result to combine several types of contract together in the future research.
